Introduction
First-row transition metal dicyanamide ( [dca] ) compounds are object to intensive research recently, because the [dca] anion has three coordinative nitrogen positions (assigned symbols: µ 1 , µ 3 and µ 5 [1] ) and is therefore interesting as a building block and/or spacer for tailor-made compounds with potentially interesting magnetic properties (e. g. refs. [1 -4] ). While searching the literature, it struck us as strange that many donor molecules were used to crystallize the [dca] containing compounds; even water is incorporated in the crystal structure of Cu 2 
Crystallographic studies
Samples of the crystalline product were immersed in polybutene oil (Aldrich, M n ∼320, isobutylene > 90 %) for single-crystal selection under a polarization microscope, mounted in a drop of polybutene sustained in a plastic loop, and placed onto the goniometer. A cold stream of nitrogen (T = 170(2) K) froze the polybutene oil, thus keeping the crystal stationary and protected from oxygen and moisture in the air. Intensity data were collected with a Bruker X8 Apex II diffractometer equipped with a 4 K CCD detector and graphite-monochromatized Mo K α radiation (λ = 71.073 pm). The intensity data were manipulated with the program package [6] that came with the diffractometer. An empirical absorption correction was applied using SADABS [7] . The intensity data were evaluated, and the input files for solving and refining the crystal structure were prepared by XPREP [8] . The program SHELXS-97 [9, 10] found the positions of Cu, C and N with the help of Direct Methods techniques. The positions of the hydrogen atoms were apparent from the positions of highest electron density on the difference Fourier map resulting from the first refinement cycles by full-matrix least-squares calculations on F 2 in SHELXL-97 [11, 12] . Doing further refinement cycles with all atoms being refined unrestained, the refinement converged and resulted in a stable model for the crystal structure. Additional crystallographic details are described in Table 1 . Atomic coordinates and equivalent isotropic displacement coefficients are shown in Table 2 . Table 3 displays selected interatomic distances and angles of the title compound.
Further details of the crystal structure investigation may be obtained from Fachinformationszentrum Karlsruhe, 76344 Eggenstein-Leopoldshafen, Germany (fax: +49-7247-808-666; E-mail: crysdata@fiz-karlsruhe.de, http://www.fizkarlsruhe.de/request for deposited data.html) on quoting the deposition number CSD-425593 for Cu[N(CN) 2 ] 2 · 2 NH 3 .
Raman spectroscopy
Raman investigations were performed on a microscope laser Raman spectrometer (Jobin Yvon, 1 mW, equipped with an HeNe laser with an excitation line at λ = 632.817 nm, 50 × magnification, samples in glass capillaries, 8 × 300 s accumulation time) on the very specimen used for the structure determination. The resulting Raman spectrum for Cu[N(CN) 2 ] 2 · 2 NH 3 is shown in Fig. 1 , the exact frequencies and their assigned modes are given in Table 4 .
Results and Discussion

Raman spectrum
The frequencies obtained from the Raman spectrum compare well to the vibrational frequencies obtained e. g. for Cu[dca] 2 [13] . The bands of ammonia were weak, but observed in the typical range [14] .
Crystal structure
Each copper atom is coordinated in an octahedral fashion by four dca anions (of which two are crystallographically unique with an end-to-end µ 1,5 and (2) a mid-to-end µ 1,3 bridging mode, respectively [1] ) and two trans-bonded ammonia molecules (Fig. 2) . All bond lengths and angles are in a familiar range (Table 3) Table 2 except for the hydrogen atoms (white small circles) and the nitrogen atoms of the ammonia molecules (N-A and N-B). The displacement ellipsoids are shown at the 90 % probability level. Fig. 3 . The quasi-1D chain consisting of the building blocks displayed in Fig. 2 perpendicular to [111] . One type of chain (Fig. 3a) packed together forms the structure (Fig. 3b) . The same color code and probability level were used.
d(Cu-µ 3 -N) = 244.9(3) pm) [1] . Each dca anion coordinates two Cu cations, therefore, quasi-1-D chains are formed (Fig. 3a) . These moieties are packed and held in place only by van der Waals forces, since no specific bonding in between the chains, which are roughly parallel to [111] (Fig. 3) , is obvious. The distance between copper cations is quite large (in the chains: 568.9(2) pm; between the chains: 523.1(2) pm, Table 3 ), therefore only very weak metal-metal bonding or exchange interactions are expected. Magnetic moments have been measured for Cu[dca] 2 [1] . As the found moments were in the expected range, no measurements were done on Cu[N(CN) 2 ] 2 · 2 NH 3 .
Conclusion
The compound Cu[N(CN) 2 ] 2 · 2 NH 3 was synthesized and characterized by single-crystal X-ray methods and Raman spectroscopy. All structural or spectroscopic results are in the expected range. This Cu(II) compound with a rather simple stoichiometry is one more example of a rather obvious compound waiting to be discovered.
